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Introduction
Shoulder complaints are a very common problem in Dutch
primary health care. The community-based one-year prevalence
of chronic shoulder pain lasting more than three months was
estimated at 15% in 1998 (Picavet et al 2000). The annual
incidence of shoulder complaints registered in general practices
in the Netherlands has been reported to be as much as 25 per
1000 patients (Sobel et al 1996). Approximately 50% of all
patients who visit their general practitioner with a new episode
endure complaints for up to six months, and up to 40% report
complaints after 12 months (Windt et al 1996). Musculoskeletal
disorders, of which shoulder complaints constitute the second
largest group after low back disorders, account for the second
largest component of healthcare costs (Meerding et al 1998).
There is little information on the aetiology, diagnosis, and
prognosis of shoulder complaints. Biological, psychological, and
social factors are generally assumed to be involved and to interact
in the course of non-specific musculoskeletal pain (Engel 1980,
Nielson and Weir 2001, Vlaeyen and Linton 2000). A clear model
of pain as a result of interaction between nociceptive stimulation,
pain perception, pain experience, and pain behaviour has been
described by Loeser (1980). It is unclear, however, whether and
to what extent biological, psychological, and social factors have
a causal relation with the initiation of shoulder complaints or
with the transition from acute to chronic shoulder complaints
(van der Heijden 1999). It can be hypothesised, however, that
these factors play a role in the course of shoulder complaints,
comparable to other non-specific musculoskeletal pain disorders
(Linton 1995).
Over the last decades, cognitive and behavioural principles have
been integrated into pain management and have proven to be
effective (Guzmán et al 2001, Linton 1999, Morley et al 1999,
Tulder et al 2001, Vlaeyen and Linton 2000). The focus is
primarily on pain behaviour, fear-avoidance beliefs, and the
associated disability. Performance and conditioning of physical
activities are important features from a behavioural point of view.
Most studies on the effectiveness of cognitive behavioural
therapy for musculoskeletal pain have been administered for
chronic complaints in multidisciplinary settings (Morley et al
1999).
Given the high prevalence of shoulder complaints and the
tendency for these complaints to become chronic, we have
developed a graded exercise therapy programme for the primary
care setting. This programme, administered by physiotherapists,
is based on behavioural treatment principles. The programme
aims to improve functional abilities in patients with shoulder
complaints, largely excluding pain as a primary target. This paper
presents the theory and conceptual model underlying the
programme, discusses its development and content, and describes
the design of a study we are currently undertaking to evaluate the
programme’s effectiveness and cost-effectiveness.
Several considerations induced us to publish separate articles on
the design of the study and the results. The first is that this allows
reflection on the study protocol, independently of the study
results. Second, it allows us to identify protocol deviations that
might influence study results. Third, it allows publication bias to
be avoided.
Concepts of the graded exercise therapy programme
Biomedical approach Traditionally, the management of shoulder
complaints has been based on a disease-oriented biomedical
Australian Journal of Physiotherapy 2004  Vol. 50 33
Geraets et al: A behavioural treatment for chronic shoulder complaints: Concepts, development, and study design
A behavioural treatment for chronic shoulder complaints:
Concepts, development, and study design
Jacques JXR Geraets1,2,3, Mariëlle EJB Goossens1,2,5, Camiel PC de Bruijn1,2,3, Albère JA Köke6,7,
Rob A de Bie1,3,8, Rob AGB Pelt6, Wim JA van den Heuvel1,3 and Geert JMG van der Heijden9
1Institute for Rehabilitation Research iRv, Hoensbroek  2Department of General Practice, Maastricht University  3Care and Public Health Research Institute, Maastricht
University  4Department of Medical, Clinical and Experimental Psychology, Maastricht University  5Research School Experimental Psychopathology, Maastricht
University  6Center for Clinical Rehabilitation, Hoensbroek  7Pain Research and Management Center, University Hospital, Maastricht  8Department of Epidemiology,
Maastricht University  9Julius Center for Health Sciences and Primary Care, University Medical Center Utrecht, Utrecht 
The Netherlands
This paper discusses the rationale for and content of a newly developed treatment for shoulder complaints, and
describes a randomised study which is currently being conducted to test effectiveness of the treatment. In current
practice, approximately 50% of all patients with shoulder complaints mention limitations in the performance of daily
activities and persisting pain after six months. To improve the functional ability of patients with chronic shoulder
complaints, despite their pain, we have developed an operant behavioural and time-contingent graded exercise
therapy programme for use in a primary care setting. We present the theory and conceptual model underlying this
programme, report on its development and content, and describe the design of a randomised clinical trial to evaluate
the programme’s effectiveness and cost-effectiveness. One hundred and thirty-two patients who suffer from shoulder
complaints for at least 3 months are being recruited in general practice. After inclusion in the study, patients are
allocated randomly to the graded exercise therapy programme or to usual care. Questionnaires will be used to
measure factors like severity of the main complaint, functional limitations of daily activities, perceived recovery, global
health status, shoulder pain, generic health-related quality of life, and costs. These factors will be assessed at
baseline, during treatment (6 weeks), and after treatment (12, 26, and 52 weeks). [Geraets JJXR, Goossens
MEJB, de Bruijn CPC, Köke AJA, de Bie RA, Pelt RAGB, van den Heuvel WJA and van der Heijden GJMG
(2004): A behavioural treatment for chronic shoulder complaints: Concepts, development, and study design.
Australian Journal of Physiotherapy 50: 33–38]
Key words: Shoulder; Behavior Therapy; Randomized Clinical Trials; Research Design
model (Cyriax 1981, Uhthoff and Sarkar 1990). This model is
based on a one-dimensional causal relationship between tissue
pathology and signs of shoulder complaints. It is assumed that
pain and disability are caused by acute or chronic injury of
articular or periarticular soft tissues of the shoulder.
Biomedical treatments focus mainly on pain relief and the
treatment of disability. There is limited evidence that biomedical
based interventions speed up recovery in the short term for
patients with shoulder complaints, and long-term effects have
been rather disappointing (Green 2003, van der Heijden 1999,
Kroese 2002).
Biopsychosocial approach  The Melzack and Walls gate-control
theory of pain has led to broad discussion and new views on pain
(Melzack and Wall 1965). Initially, (chronic) pain was considered
to be a result of straightforward somato-sensory stimulation.
Nowadays, there is general agreement that pain has sensory,
affective, and cognitive dimensions. The International
Association for the Study of Pain defines pain as ’an unpleasant
sensory and emotional experience associated with actual or
potential tissue damage, or described in terms of such damage’
indicating that pain experience is subjective (Merskey and
Bogduk 1994).
This reconceptualisation of pain had led to the development of a
new multidimensional biopsychosocial model in which
biological, psychological, and social factors contribute to
produce pain experience and its persistence (Fordyce 1976,
Nielson and Weir 2001, Turk and Okifuji 1997).
Operant conditioning approach  A behaviourally-oriented
operant conditioning approach focuses on environmental
reinforcement of pain behaviour and pain-related inactivity in the
maintenance of pain. According to learning theory principles,
pain behaviour is acquired and can be modified through new
learning experiences (Skinner 1953), and pain behaviour is
considered to be conditional on the consequences that follow its
occurrences. Positive or negative reinforcement may provoke
continuation of the pain behaviour.
Fordyce et al first described the theoretical concept of operant
behavioural treatments (Fordyce 1976). Characteristics of these
treatments are reinforcement, rewarding, target setting, and
activity scheduling. To date, the effectiveness of operant
behavioural treatment programmes has been documented in
several studies (Morley et al 1999). Moreover, graded activity
programmes have been shown to improve the level of daily
activities and reduce disability in patients with subacute back
pain (Fordyce et al 1986, Lindstrom et al 1992), and those with
chronic back pain (Turner and Clancy 1988).
Development of the graded exercise therapy programme
The graded exercise therapy programme has been developed by
experts in the field of operant behavioural treatments for chronic
pain, together with a steering committee of primary care
physiotherapists. Behaviour change seeks to increase levels of
daily activity by goal setting, pacing of progress towards goals,
and manipulation of cues for and consequences of behaviours to
promote change. The main elements of the graded exercise
therapy programme are graded activity, time contingency, and
operant conditioning (Fordyce et al 1986, Turk and Okifuji 1999).
Graded activity  In graded activity, levels of activity increase in a
step-wise fashion. Graded activity has biomedical and
psychosocial aims: improving functional ability, shifting
attention from pain to activity, and provoking healthy behaviour.
Behavioural activation is assumed to improve functional ability
in patients with chronic musculoskeletal pain (Fordyce 1986).
Time-contingency  Whereas a disease-oriented pain-contingent
approach involves activities that are performed and adjusted
according to pain experience, a time-contingent approach
involves levels of activity that are structured in time. The
intensity of exercises rises gradually over time, irrespective of
pain experience, with a fixed quota agreed upon at the start of the
programme.
Operant conditioning By changing the consequences of
behaviour, operant learning principles are used to promote and
improve healthy behaviour. Positive reinforcement of the
preferred behavioural changes is given to increase and maintain
the frequency of graded activities.
External reinforcement is related to social and environmental
factors. Reinforcement of healthy behaviour is given directly by
the physiotherapist who acts like a coach. Initially, the emphasis
is on external positive reinforcement to provoke behavioural
changes. When behaviour has changed in the preferred direction,
external reinforcement becomes less intensive and internal
reinforcement becomes more important for the maintenance of
the healthy behaviour. Internal reinforcement depends on the
benefits patients experience as a consequence of healthy
behaviour. Patients will become more motivated if they succeed
in the performance of preferred activities and experience the
progress made as a consequence of their own healthy behaviour.
Characteristics of the graded exercise therapy programme The
primary aim of this exercise programme is to enable the patient
to perform his or her own preferred shoulder activities in daily
life at home or at work, irrespective of the pain experience. It
does not aim to achieve pain relief. The programme’s activities
are related to specific shoulder functions such as reaching,
supporting, pushing, pulling, hitting, and stabilising, with work-
related activities receiving special attention.
A total of 18 one-hour sessions are held over a period of 12
weeks. The programme is administered in small groups of three
to five persons under the supervision of a specially trained
physiotherapist. Since not all participants start the programme at
the same time, some patients in the group may already have made
some progress in their rehabilitation plan while others have just
joined the group.
Content of the graded exercise therapy programme  
The programme consists of a start-up period, and a treatment plus
generalisation period.
Start-up period The programme starts with history taking, a
physical examination, and identification and assessment of the
patient’s preferred activities. Special attention is paid to patients’
experiences, beliefs, and behaviour with respect to the
complaints, and to possible barriers and obstacles towards
recovery and increasing activity levels. At this stage,
reconceptualisation of pain and pain-related disability is
important to ensure that patients are convinced they are able to
control and influence their pain experience (Turk and Okifuji
1999). The treatment rationale is explained and aims of the
treatment programme are set in terms of functional goals.
During the start-up period, which lasts two weeks, patients are
asked to perform and adjust their preferred activities on the basis
of pain-contingency, the assumption being that levels of activity
will be high if pain levels are low and vice versa. Levels of
activity are registered in graphs that are used to evaluate progress
as a consequence of the patients’ actual behaviour.
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At the end of the start-up period, the baseline for treatment is
determined. Because the experience of pain is assumed to lead to
limited progress, the level of activity at the start of the treatment
period is set slightly below the average of the patient’s pain-
contingent performance, making it likely that the patient can
complete the activities successfully. Positive experiences as a
consequence of their initial treatment activities are expected to
motivate patients to proceed with further exercises.
Goals, quota, and the precise content of the treatment period are
determined and agreed upon for every individual patient. Goals
are related to the patient’s own preferred daily activities. The
patient signs a contract setting out the patient-tailored
rehabilitation plan, which defines quota for the treatment period
by means of grading, that is, goal setting and time scheduling
(Figure 1).
Treatment plus generalisation period The second phase, lasting
10 weeks, involves graded activity exercises. In this phase,
activities are structured according to a time-contingent approach,
and the intensity of the exercises is increased gradually over time.
At the start of the treatment period, positive reinforcement of
healthy behaviour is emphasised. Gradually, reinforcement
becomes intermittent and less intense. Graphs are used as an
instrument to reinforce patient behaviour and to discuss and
evaluate the steps that have been achieved. Progress is attributed
to the patient’s performance.
Special attention is paid to the application of what has been
learned in everyday life, that is, how to deal with new goals and
how to manage a relapse. This is called generalisation.
Generalisation already starts at the beginning of the treatment
period, but is emphasised strongly at the end of the treatment
period.
Design of the graded exercise therapy evaluation study
Objectives  The graded exercise therapy trial is designed to study
whether graded exercise therapy is a clinically effective and cost-
effective treatment for patients with chronic shoulder complaints
after 6 and 12 months (Figure 2). Graded exercise therapy is
compared with usual care according to the guideline for shoulder
complaints issued by the Dutch College of General Practitioners
(DCGP) in 1999. The following research questions will be
addressed in this study:
1. Is graded exercise therapy clinically more effective than
usual care in terms of its effects on performance of daily
activities, perceived recovery, global health status, shoulder
pain, and generic health-related quality of life after 6 and 12
months in patients with chronic shoulder complaints?
2. Is graded exercise therapy more cost-effective than usual
care after 12 months in patients with chronic shoulder
complaints?
Recruitment and allocation of patients Thirty-two general
medical practitioners in the province of Limburg, The
Netherlands, recruited patients who suffer from shoulder
complaints. The period of enrolment ran from January 2002 until
July 2003. Patients who visited their general practitioners and
met the selection criteria were asked to participate in the study. A
research assistant visited potential participants at home within
two weeks of their visit to the general practitioner. Patients were
eligible for inclusion if they were at least 18 years of age and had
suffered from shoulder pain or complaints in the shaded area
shown in Figure 3 for at least three months.
Furthermore, patients had to be suffering from shoulder
complaints at the time of intake. Exclusion criteria were:
treatment for the shoulder complaint during the three months
prior to the initial consultation with the general practitioner;
complete rotator cuff tears; serious prior trauma, i.e. fractures or
dislocations, or prior surgery of the shoulder, upper limb, neck or
thorax; osteoporosis, rheumatoid or bacterial arthritis, tumour,
referred pain from internal organs, cervical radicular syndrome,
gross shoulder hypermobility, stroke, polyneuropathy, multiple
sclerosis, polymyalgia, or ankylosing spondylitis; treatment for
serious psychiatric disorders, or inability to complete
questionnaires in Dutch.
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Level of activity
Quota
Start up period Treatment/generalisation period
Pre-set goal
Figure 1. Graded Exercise Therapy program. During the start-up
period, levels of activity are adjusted by pain perception (pain-
contingent). During the treatment period, levels of activity are
based on pre-set quota in time (time-contingent), starting slightly
below the level at baseline and increasing in a stepwise fashion
to achieve pre-set goals at the end of the programme.
General Practitioner (GP)
consultation
Graded Exercise Therapy:
18 sessions in 12 weeks
Measurements taken at 6
and 12 weeks
Usual care 12 weeks
Measurements taken at 6
and 12 weeks
Check inclusion/exclusion
criteria
Follow-up measurements at
26 and 52 weeks
Randomisation
Two weeks after GP consultation
patient is visited 
by research assistant 
and informed consent is sought
Figure 2. Flow chart of study design.
Exclude
Sample size Sample size calculations are based on perceived
recovery rates as data on rates of performance of daily activities
are not available. Recent studies of shoulder treatment in general
practice show that six months after the first consultation about
50% of all patients report full recovery or that their complaints
are much improved. Since only patients with complaints lasting
at least three months participated in the study, we estimate that
only 25% of these patients would feel fully recovered or much
improved at six months after randomisation. Since we aimed at a
1-sided alpha of 5%, a statistical power (1-beta) of 0.90, and a
10% dropout rate, we needed 66 persons per treatment group to
detect an increase in the recovery rate from 25% to 50% (number
needed to treat of four).
Informed consent and randomisation  After giving informed
consent to participate in the study, patients were randomised to
receive either graded exercise therapy or usual care. A random
number list generated by a researcher who was not involved in the
conduct of the study was used to allocate patients.
Intervention  Graded exercise therapy  Graded exercise therapy
is implemented as described above. At the start of the
intervention, patients are given a short brochure about the
rationale behind the therapy, as well as a booklet containing
graphs to evaluate progress and a treatment agreement to
promote compliance with the programme.
Usual care  Usual care is standardised according to the 1999
version of the guidelines for shoulder complaints issued by the
DCGP (Winters et al 1999) and consists of information,
recommendations, and medical or pharmaceutical therapy. This
usual care of shoulder complaints is pain-contingent. The GP
makes the specific choice of treatment.
Physiotherapists and general practitioners Prior to the start of
the study, physiotherapists participating in the graded exercise
therapy group took part in a one-day workshop and two booster
sessions under the supervision of experts in the field of cognitive-
behavioural treatments (AK and RP). General practitioners
participating in the usual care group have been given a refresher
course on using the DCGP 1999 guideline for shoulder
complaints.
Baseline and follow-up measurements Patients are seen five
times for collection of data: before randomisation, during the
intervention at 6 and 12 weeks after randomisation, and after
completion of the treatment at 26 and 52 weeks after
randomisation. At all these moments, the variables shown in
Table 1 are assessed.
In addition, demographic variables, disease characteristics, co-
morbidity, physical activity, workload, and treatment credibility
and preferences are documented at baseline. Function of the
shoulder girdle and cervicothoracic spine, severity of the main
complaint, and psychosocial variables (anxiety, depression,
somatization, distress and job content) are regarded as prognostic
variables.
Clinical effectiveness Performance of daily activities as the main
outcome variable of clinical effectiveness is measured by the
severity of the main complaint and functional limitations of daily
activities. Perceived recovery is measured on a seven-point
ordinal scale. Patients are regarded as recovered if they feel either
fully recovered or much improved. Global health status, shoulder
pain, and generic health-related quality of life are also assessed
as outcome variables of clinical effectiveness. Process measures
include kinesiophobia, fear-avoidance beliefs and fear of re-
injury, catastrophising, coping with pain, and internal and
external locus of control.
Cost-effectiveness To evaluate the short-term and long-term
cost-effectiveness of graded exercise therapy, the following
socio-economic endpoints are collected: programme costs, direct
health care costs, direct non-medical costs, and indirect costs.
Costs are measured by means of patient cost diaries (Goossens et
al 2000). The effects are measured in terms of generic health-
related quality of life descriptions measured with the EQ5D
(Brooks 1996).
Blinding  Two research assistants who are not involved in the
randomisation procedure collect baseline, process, and outcome
data. Blinding of patients and health care providers (i.e.
physiotherapists and general practitioners) is not possible. Data
entry, intention to treat analysis, and cost analysis will be carried
out independently and blinded for treatment allocation.
Data presentation and statistical analysis Baseline data, which
are relevant for comparability of groups, will be presented.
Dropouts and losses-to-follow up will be described.
Analyses will be performed on the primary outcome measures
(severity of the main complaint and functional limitations of
daily activities), and on other clinical outcome measures
(perceived recovery, global health status, shoulder pain, and
generic health-related quality of life). t or F tests will be used to
compare groups for outcome variables measured on continuous
scales with Gaussian distributions, while Mann-Whitney tests
will be used for non-Gaussian distributions. Chi-square tests will
be used for ordinal and dichotomous outcome variables.
The primary endpoints, change in performance of daily activities
at 6 and 12 months, will be compared using the average changes
over time of both groups. Differences between groups and their
95% confidence interval will be calculated. Effect
measurements, point estimates and 95% confidence intervals will
be presented.
Baseline characteristics considered a priori to be possible
prognostic factors for performance of daily activities and which
differ between the groups after randomisation will be handled as
potential confounders. Their influence will be evaluated by
means of multivariable regression analyses. In the case of
confounding, adjusted effect estimates will also be reported. In
the analyses of the differences in change for the primary end
point at 6 and 12 months we will account for the repeated
measures character of the data.
All data will be analysed primarily according to the intention-to-
treat principle. In order to study the influence of protocol
violations on the study outcomes, an on-treatment-analysis will
be performed. Patients with documented deviations from the
study protocol will be excluded from the on-treatment analysis.
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Figure 3. Area of shoulder complaints.
Qualitative evaluation
A qualitative evaluation of the trial progress is being undertaken
concurrently. Questionnaires completed by both the patients
allocated to graded exercise therapy and by the physiotherapists
involved, and treatment reports are used to evaluate the content of
graded exercise therapy at the end of each treatment period.
Interviews with patients allocated to usual care and their usual
care providers are used to evaluate the content of the control
treatment.
Applicability and suitability of the graded exercise therapy
programme will be evaluated at the end of the study. Experiences
with and beliefs about the content of the programme, among both
patients and physiotherapists, will be evaluated in focus group
interviews.
Approval  The design of the study presented here has been
approved by iRv/SRL’s nationally recognized Medical Ethics
Committee.
Discussion
Since it is as yet unclear whether and which patients will benefit
from the graded exercise therapy programme, we exclude
patients only on the basis of systematic diseases, referred pain, or
severe biomedical or psychiatric disorders. We consider the
programme most suitable for patients with discrepant pain
behaviour and pain beliefs. They might either postpone activities
because they believe activity may cause damage or re-injury, or
ignore the pain and consequently exceed suitable levels of
activity. We hope this study will contribute to further insights into
the applicability of behavioural treatments in musculoskeletal
pain.
The present study is characterised by randomised allocation,
cost-effectiveness evaluation and qualitative process evaluation.
However, since blinding patients is not possible in this pragmatic
study, information bias has to be taken into account. The
contribution of graded exercise therapy towards total effects
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Table 1. Baseline and follow up measurement.
Variable Evaluation Measure
Baseline 6 12 26 52 
weeks weeks weeks weeks
Baseline status
Demographic variables X
Specific disease characteristics X
Co-morbidity X
Physical activity X
Workload X
Treatment credibility and preference X
Prognostic variables
Function of shoulder girdle X Physical examination
Function of cervicothoracic spine X Physical examination
Severity of main complaint X 8-dimension inventory
Psychosocial variables X 4DSQ
Job content X
Outcome variables
Performance of daily activities
1. Severity of main complaint X X X X X 11-point Likert scale
2. Functional limitations of daily activities X X X X X SDQ
Perceived recovery of complaints X X X X 8-point scale
Global health status X X X X
Shoulder pain X X X X X SPS
Quality of life X X X X X EuroQol-5D
Costs Continuous Cost diary
Process variables
Kinesiophobia X X X X X TSK-DV
Fear-avoidance beliefs X X X X X FABQ-DV
Catastrophising X X X X X PCCL
Coping with pain X X X X X PCCL
Internal locus of control X X X X X PCCL
External locus of control X X X X X PCCL
4DSQ: Four Dimensions of psychological Symptomatology Questionnaire (Terluin 1998); SDQ: Shoulder Disability Questionnaire (van
der Heijden et al 2000); SPS: Shoulder Pain Score (Winters et al 1996); EuroQol-5D: Quality of life (Brooks & de Charro 1996); TSK-
DV: Tampa Scale for Kinesiophobia (Vlaeyen et al 1995); FABQ-DV: Fear-Avoidance Beliefs Questionnaire (Vendrig et al 1998); PCCL:
Pain Coping and Cognition List (Berg et al 2001)
cannot be evaluated in absolute terms because the study does not
have an add-on design. There is some uncertainty as to required
sample size, because calculations are based on rates of recovery
and not on rates of performance of daily activities.
Although the graded exercise therapy programme could be
embedded in a multidisciplinary approach to shoulder
complaints, it was developed to be administered in a primary care
physiotherapy setting. It is obvious that professional capacities
and attitudes towards shoulder complaints among health care
providers are extremely important. Physiotherapists do have
capacities in terms of coaching patients in their physical
activities, but special training in the treatment of psychological
factors of pain and disability appears to be necessary.
Acknowlegement This study is funded by the Netherlands
Organization for Scientific Research (NWO-MW, grant number
904-65-901) and by the ‘De Drie Lichten’ Foundation,
Hilversum, The Netherlands.
Correspondence Jacques JXR Geraets, Institute for
Rehabilitation Research iRv, PO Box 192, 
6430 AD Hoensbroek, The Netherlands. 
Email: j.geraets@irv.nl
References
Berg SGM van den, Vlaeyen JWS, Kuil MM ter, Spinhoven P,
Breukelen G van and Kole-Snijders AMJ (2001): Meetinstrumenten
chronische pijn deel 2. Pijn Coping en Cognitie Lijst. Maastricht: Pijn
Kennis Centrum.
Brooks R and de Charro F (1996): EuroQol: The current state of play.
Health Policy 37: 53–72.
Cyriax J (1981): Textbook of Orthopaedic Medicine. London: Bailliere
Tindall.
Engel GL (1980): The clinical application of the biopsychosocial
model. American Journal of Psychiatry 137: 535–543.
Fordyce WE (1976): Behavioral methods for chronic pain and illness.
Saint Louis: Mosby.
Fordyce WE, Brockway J, Bergman J and Spengler D (1986): A
control group comparison of behavioral versus traditional
management methods in acute low back pain. Journal of Behavioral
Medicine 2: 127–140.
Goossens ME, Rutten van Molken MP, Vlaeyen JW, Linden van der
SJ (2000): The cost diary: A method to measure direct and indirect
costs in cost-effectiveness research. Journal of Clinical
Epidemiology 53(7):688–695.
Green S, Buchbinder R, and Hetrick S (2003): Physiotherapy
interventions for shoulder pain (Cochrane Review). In: The
Cochrane Library, Issue 4 2003.
Guzmán J, Esmail R, Karjalainen K, Irvin E, Bombadier C (2001):
Multidisciplinary rehabilitation for chronic low back pain: Systematic
review. BMJ 322: 511-516.
Heijden GJMG van der (1999): Shoulder disorders: A state-of-the-art
review. Bailliere’s Clinical Rheumatology 13: 287–309.
Heijden GJMG van der, Leffers P and Bouter LM (2000): Shoulder
Disability Questionnaire: Design and responsiveness of a functional
status measure. Journal of Clinical Epidemiology 53: 29–38.
Kroese MEAL (2002): Inventarisatie van effectonderzoek naar
regelmatig toegepaste fysiotherapeutische behandelingen bij
chronische benigne pijn. Nederlands Tijdschrift voor Fysiotherapie
112: 42–49.
Lindstrom I, Ohlund C, Eek C, Wallin L, Peterson LE, Fordyce WE and
Nachemson AL (1992): The effect of graded activity on patients with
subacute low back pain: A randomised prospective clinical study
with an operant conditioning behavioural approach. Physical
Therapy 72: 279–290.
Linton SJ (1995): An overview of psychosocial and behavioural
factors in neck-and-shoulder pain. Scandinavian Journal of
Rehabilitation Medicine 32: 67–77.
Linton SJ (1999): Prevention with special reference to chronic
musculoskeletal disorders. In Gatchel RJ and Turk DC (Eds):
Psychosocial Factors in Pain. New York: Guilford Publications, 
pp. 374–389.
Loeser JD (1980): Low back pain. In Bonica JJ (Ed): Research
Publications: Association for Research on Nervous and Mental
Disease. 58: 363–377. New York: Raven Press.
Meerding WJL, Bonneux L, Polder JJ, Koopmanschap MA and Maas
PJ van der (1998): Demographic and epidemiological determinants
of healthcare costs in the Netherlands: A cost of illness study. BMJ
317: 111–115.
Melzack R and Wall PD (1965): Pain mechanisms: A new theory.
Science 150: 971–979.
Merskey H and Bogduk N (1994): International Association for the
Study of Pain. Pain Terminology. In Merskey H and Bogduk N (Eds).
Classification of Chronic Pain. Seattle, IASP Press: pp. 209–214.
Morley S, Eccleston C and Williams A (1999): Systematic review and
meta-analysis of randomized controlled trials of cognitive behaviour
therapy and behaviour therapy for chronic pain in adults, excluding
headache. Pain 88: 1–13.
Nielson WR and Weir R (2001): Biopsychosocial approaches to the
treatment of chronic pain. Clinical Journal of Pain 17: 114–127.
Ostelo RWJG, Stomp-van de Berg SGM, Vlaeyen JWS, Wolters
PMJC and Vet HCW de (2002): Health Care Providers’ Attitudes
and Beliefs Regarding Low Back Pain. Maastricht: Department of
Epidemiology, Maastricht University pp. 131–144.
Picavet HSJ, Gils HWV van and Schouten JSAG (2000): Klachten van
het Bewegingsapparaat in de Nederlandse Bevolking. Bilthoven:
National Institute of Public Health and the Environment.
Skinner B (1953): Science and Human Behavior. New York:
Macmillan.
Sobel JS, Winters JC, Arendzen JH, Groenier KH and Meyboom-de
Jong B (1996): Kenmerken van schouderklachten in de
huisartspraktijk. Huisarts en Wetenschap 39: 169–173.
Terluin B (1998): De Vierdimensionale Klachtenlijst (4DKL) in de
huisartspraktijk. De Psycholoog 33: 18–24.
Tulder MW van, Ostelo RWJG, Vlaeyen JWS, Linton SJ, Morley SJ
and Assendelft WJJ (2001): Behavioral treatment for chronic low
back pain. A systematic review within the framework of the
Cochrane Back Review Group. Spine 26: 270–281.
Turk DC and Okifuji A (1997): Evaluating the role of physical, operant,
cognitive, and affective factors in the pain behaviors of chronic pain
patients. Behavior Modification 21: 259–280.
Turk DC and Okifuji A (1999): A cognitive-behavioural approach to
pain management. In Wall PD and Melzack R (Eds) Textbook of
Pain. Edinburgh: Churchill Livingstone, pp. 1431–1443.
Turner JA and Clancy S (1988): Comparison of operant behavioural
and cognitive-behavioural group treatment for chronic low-back
pain. Journal of Consulting and Clinical Psychology 56: 261–266.
Uhthoff H and Sarkar K (1990): An algorithm for shoulder pain caused
by soft-tissue disorders. Clinical Orthopaedics and Related
Research 254: 121–127.
Vendrig A, Deutz P and Vink I (1998): Nederlandse vertaling en
bewerking van de Fear-Avoidance Beliefs Questionnaire.
Nederlands Tijdschrift voor Pijn en Pijnbestrijding 18: 11–14.
Vlaeyen JWS, Kole-Snijders AMJ, et al (1995): Fear of
movement/(re)injury in chronic low back pain and its relation to
behavioral performance. Pain 62: 363–372.
Vlaeyen JWS and Linton SJ (2000): Fear-Avoidance and its
consequences in chronic musculoskeletal pain: A state of the art.
Pain 85: 317–332.
Windt DA van der, Koes BW, Boeke AJ, Deville W, Jong BA de and
Bouter LM (1996): Shoulder disorders in general practice:
Prognostic indicators of outcome. British Journal of General
Practice 46: 519–523.
Winters JC, Sobel JS, Groenier KH, Arendzen JH and Meyboom-de
Jong B (1996): A Shoulder Pain Score: A comprehensive
questionnaire for assessing pain in patients with shoulder
complaints. Scandinavian Journal of Rehabilitation Medicine 28:
163–167.
Winters JC, Jongh AC de, Windt DAWM van der, Jonquiere M, Winter
AF de, Heijden GJMG van der, Sobel JS and Goudswaard AN
(1999): NHG-Standaard Schouderklachten. Huisarts en
Wetenschap 42: 222–231.
Australian Journal of Physiotherapy 2004  Vol. 5038
Geraets et al: A behavioural treatment for chronic shoulder complaints: Concepts, development, and study design
